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1 Introduction
   On January 18, 2008, the United States 
Commerce Secretary Gutierrez called for action 
on innovation measurement based on the report 
entitled “Innovation Measurement, Tracking the 
State of Innovation in the American Economy” by 
the Advisory Committee on Measuring Innovation 
in the 21st Century Economy.[1] This initiative 
has a couple of features; (1) The investigation 
was pursued under the government’s recognition 
that innovation is an economic driving force. It 
would be necessary for policy makers and the 
people to understand the impact innovation has 
on productivity and economic growth,[2] in order 
to apply appropriate policies. (2) The committee 
members, selected from the top down, included 
influential business leaders, as well as eminent 
researchers. (3) Actions not only by the DOC, 
but also by cross-government, private sector, and 
academic circles are required.
   In Japan’s “3rd Science and Technology Basic 
Plan”, creating innovation is listed as one of the 
major direction of science and technology policy. 
Innovation based on science and technology is 
regarded as an important measure to bring the 
benefit of research and development to the society 
and its citizens.“The Comprehensive Strategy for 
Creating Innovation”, based on the plan, suggested 
to measure the effects of innovation, and then 
reflect the results in policy planning and evaluation.
   Therefore, it  can be said that the above 
mentioned cross-ministerial initiative to measure 
the effects of innovation and reflect the results in 
policies, is a big hint for our country. In this report, 
the innovation policies and measurement trends 
up to the DOC report and the report itself will be 
outlined from such a viewpoint. 
Trends of innovation policy and 
innovation measurement [3]
   In recent years, as globalization of business and 
the rise of emerging economies such as the BRICs, 
have been intensifying international competition, 
countries like the US, European nations, and Japan 
have focused their policy more on innovation: The 
movement to seek after the sources of economic 
growth and competitiveness in innovation, and to 
take the strategy to promote innovation.  
   In the US, “Innovate America” (a.k.a. Palmisano 
Report), “Rising Above the Gathering Storm” (The 
National Science Academy Report), “The National 
Competitiveness Initiative”, and the “America 
COMPETES Act” (The US Competitiveness Act) 
which was enacted in August of 2007 are named 
as recent policies.  In Europe, “Lisbon” and “New 
Lisbon Strategy”, In Japan “the 3rd Science and 
Technology Basic Plan”, “Comprehensive Strategy 
for Creating Innovation”, “Innovation 25”, “the 
Revolutionary Technology Strategy,” and “the law 
to strengthen R&D power” are named respectively.
   Along with these, the movements to measure 
the effects of innovation policies and innovation 
itself for the benefit of policy formulation and 
implementation have increased. In the field of 
science and technology index, development has 
been advanced by groups like the National Science 
Foundation (NSF) and the Organization for 
Economic Cooperation and Development (OECD). 
In Japan, National Institute of Science and 
Technology Policy (NISTEP) has compiled similar 
indicators. On the other hand, the OECD has made 
public the "Oslo manual", a manual for collecting 
and interpreting data about innovation activities by 
business. Based on this manual, four “European 
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[NOTE]
“Science of Science and Innovation Policy” (SciSIP):
Examples of the action taken in the NSF’s SciSIP program
(1)   Workshops for making the framework of the SciSIP
(2)  Competitive funding for research on science, technology and innovation (the theoretical and 
conceptual modeling of innovations based on science and technology, development of econometric 
tools for measuring the effects of investment in science and technology, development of a qualitative 
evaluation tool, and development of bibliometrical analysis tool)
(3)   Development of science, technology and innovation related data (data on R&D and innovation both at 
firm and business level, data on R&D fund sources and innovation activities, related human resource 
data, measurements of intangibles, and data relating to the social effects of science, technology and 
innovation)
(4)   “Collaboratories”: establishing infrastructure for collecting data and analyzing them using innovation 
model by combining methods of information science such as data mining and supercomputers, while 
gather researchers from various study areas
(http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=501084&org=SBE&sel_org=SBE&from=fund) 
Innovation Surveys” have been carried out.
   Recently in the US, however, frustrating with 
static indices so far, even larger initiatives for 
measuring innovation are in progress in order to 
formulate and implement science, technology, and 
innovation policies timely, based on evidences 
which describe the dynamism of a fast changing 
business society. The NSF’s “Science of Science 
and Innovation Policy (SciSIP)[NOTE]”, based on 
the advocacy of the current Science Advisor to 
the President, Dr. John Marburger III, and the 
“Innovation Measurement” by the DOC.
T h e  a d v i s o r y  c o m m i t t e e 
c o n c e r n i n g  i n n o v a t i o n 
measurement in the United 
States
   Among the two above-mentioned initiatives 
of the United States, the DOC’s initiative on the 
measurement of innovation has been advanced 
under the following recognition:
(1)  Innovation is important for the vitality of 
the US economy, and it is important to 
understand the impact that the innovation has 
on productivity and economic growth.
(2)  Understanding how innovation contributes 
to economy will  greatly contribute to 
formulating policies for long lasting growth 
and prosperity. 
   On August 4, 2006, Secretary of Commerce 
Gutierrez announced the establishment of the “The 
Measuring Innovation in the 21st Century Economy 
Advisory Committee”, and a task force within the 
ministry to deal with the committee.  This advisory 
committee consists of the chairman Carl Schram 
(President and CEO of Ewing-Marion-Kaufman 
Foundation), and 15 industry leaders and eminent 
researchers such as Samuel Palmisano(Chairman, 
President and CEO of IBM), Steve Ballmer (CEO 
of Microsoft), George Buckley (CEO of 3M), and 
Professor D.W. Jorgensen (Harvard University). 
The committee began meeting from February of 
2007, and on January 18, 2008, publicized its final 
report, “Innovation Measurement, Tracking the 
State of Innovation in the American Economy”.
T h e  r e p o r t  “ I n n o v a t i o n 
Measurement, Tracking the 
Sta te  o f  Innovat ion  in  the 
American Economy”
   In the report, the advisory committee first defined 
innovation as follows:
[What is innovation?]
[Innovation is] the design, invention, development 
and/or implementation of new or altered products, 
services, processes, systems, organizational 
structures, or business models for the purpose of 
creating new value for customers and financial 
returns for the firm.
   The point to which we have to pay attention 
here is that the initiative has a perspective wider 
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than “technological innovation”, through which 
processes, products, or services are improved or 
newly created based on science and technology. By 
“innovation” the initiative looks whole activities 
that bring new values to the society, which also 
includes novel system, organization, and business 
models.
   Then, the advisory committee carried out 
examination from the stand point that that it is 
necessary to pursue not only the input of the 
innovation that has been measured so far, but 
also the result of the innovation (outcome), in 
measuring economic effects of the innovation.
   The report, which was organized taking into 
consideration such things, first states six guiding 
principles for innovation measurement including: 
① Data on innovations should be collected in 
line with the way private firms do in evaluating 
the effect of their innovation activity, ② Effects of 
regulation should be considered, ③ Innovation data 
should be able to be analyzed at establishment, 
firms, industry, national, international, and possibly 
at local level. Te recommendations follows are: 
“What the government should do for innovation 
measurement”, “How the industries can contribute 
to innovation measurement”, and “The research 
necessary in innovation measurements”. Also 
at the last, it is stated that “implementing the 
recommendation will greatly contribute to the 
effective measuring of the impact innovation has 
on our country and is necessary for understanding 
innovation and formulating better policy. The 
committee asks for the government, industries, 
and researchers to work together, for better 
understanding and measurement of innovation”.
4-1  What the government should do for 
innovation measurement
   The report calls for the government: to coordinate 
emphasis on measuring innovation, to improve 
data structures of existing government statistics, 
to collect newer and better data, to improve the 
linkage among government’s administrative 
statistics, and to share and synchronize their data. 
A focal matter the government is assumed to work 
on, especially, is the “construction of a stronger 
framework for the specification and measurement 
of innovation in the national economy”, and 
concretely recommends the following. 
(1)  [Developing the measurement of annual 
total factor productivity at industrial level.] 
Combining the NIPAs (National Income and 
Product Accounts) with other government 
statistical data, in order to re-construct a more 
synchronized accounts, and this will allow for 
consistent estimation on the role innovation 
plays in economic growth.
(2)  [Establishing an innovation supplemental 
account in NIPAs]  To make it possible 
to follow the flow of input factors among 
industries,  by adding input factors of 
innovation in the account.
(3)  [Improvement of data concerning the service 
industry]
(4)   [Improvement of measurements of intangibles]
   Besides, the report names the following points to 
be done by the government: utilize more existing 
government statistics data, improve access to data 
for research, promote innovation through forums 
or workshops by the DOC, examine obstacles and 
realization factors, secure as much international 
comparability of US measures as possible by 
consistently participating in international discussion 
on innovation measurement and analysis, and 
examine the development of a national innovation 
index which takes into consideration the factors and 
analysis process of later data collection.  Finally, 
the report requests to allocate budget necessary for 
the implementation of these recommendations.
4-2  How the industry can contribute to 
innovation measurement
   Regarding the contribution of industries, the 
report states that innovation should be measured 
through cooperative process with industries, and 
it is possible for industries to contribute to the 
improvement of innovation measurement in various 
ways, and thus, promote the measurement.
   Then, the report calls for firms and industries 
to create, enlarge, and then implement innovation 
indexes, as well as developing a best practice 
of innovation measurement and participating 
in innovation research for the improvement 
innovation measurement. The report also asks 
industries, if needed, to supply researchers with 
innovation-related information. 
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4-3   Where research is necessary in measuring 
innovation
   Although understandings on innovation deepened 
recently, the report states, much more research 
on innovation and its measurement is needed. 
Governments, businesses, and academia are asked 
to commence with further more research. The 
following research fields, especially, are asked to 
be tackled:
(1) [Innovation outcome measurement] The 
assessment of the effectiveness of the 
innovation measurement based on market 
share, the development of innovative intensity 
measures by reviewing the experience of 
other countries and the implementation of 
a pilot project, and analyzing qualitative 
and quantitative impacts of obstacles and 
realization factors. 
(2)  [Identifying and obtaining the insufficiencies 
in innovation data] The identification of data 
which is effective in innovation measurement, 
the possibility of utilizing transactions of 
intellectual property, and the measures for 
identifying intangible investments. 
(3) [Analysis of the relationships between 
innovation activities and cooperation, 
innovation performance, and enterprise 
performance] The analysis of the relationships 
between innovat ion and employment , 
i n n o v a t i o n  i n t e n s i t y  a n d  e n t e r p r i s e 
performance, and cooperative relationships 
of enterprises and innovation outcomes; 
The comparison of international innovation 
activities of enterprises; The identification 
of innovative practices and enterprises by 
analyzing enterprise data; Analysis of the 
relationship between business dynamics and 
innovation based on long-term data; and 
The comparison of innovative performance 
o f  en te rp r i ses  in  d i ffe ren t  r egu la ted 
environments.
Conclusion
   Among the two new initiatives, the NSF’s 
SciSIP, which has based on the advocacy by Dr. 
Marburger, and the innovation measurement by 
the US DOC, the latter initiative on improving 
economic statistics and measurement has reported 
so far. To conclude this report, I would like to 
mention the relationship between these two sides.
   On the contrast to the DOC’s initiative, the 
SciSP of the NSF has contributed to innovation 
measurement  main ly  f rom research  s ide . 
Workshops has held and research grants have 
already solicited proposals twice.[4] The NSF, which 
especially is expected to develop the research and 
development index, is planning to reflect the results 
from SciSP in “Science Engineering Indicators”, in 
2010.[5]  In addition, in the case of the measurement 
of intangibles, which is a pillar of innovation 
measurement, the DOC has already implemented 
the preliminary estimation of the “Research 
Development Satellite Account” in collaboration 
with the NSF.  In the autumn of 2007, they reported 
that the “it is estimated that the GDP has annually 
increased by about 3% from 1959 to 2004, if you 
treat R&D cost as intangible investments”.[6]
   The two initiatives, the NSF and the DOC, have 
worked under a common purpose to show the 
economic effects of innovation and contribute to 
future policy planning. They have been moved 
forward under cooperation and role-sharing: the 
development of science and Engineering Indicators 
and funding for related research by the NSF, and 
the development and measurement of economic 
statistics by the DOC. We have to continuously pay 
attention to these trends and progress as an example 
of an inter-ministerial cooperative approach for 
innovation measurement.
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[Attached document] 
“Innovation Measurement, Tracking the State of Innovation in the American Economy”
Table of contents and outline
Summary
[A message from the chair – Why measuring innovation matters]
   There are four challenges to innovation.  The first is the understanding of the relationship 
between economic growth and innovation, and the second is the definition of innovation itself.  
The third challenge, and the main focus of this report, is the measurement of innovation, and this 
is the most important realistic challenge.  
   Innovation cannot be represented by just one index, and a framework for indexes is needed. 
The last challenge is how you make innovation happen, and how you continuously raise it.  To 
maintain a strong economy, it is necessary to improve innovation measurement, and enhance 
innovation skills.
Chapter 1: The current state of innovation measurement and setting up an advisory 
committee
○The current state of innovation measurement
   Innovation measurement is still in its early stages. National bodies and public enterprises have 
collected data, but they are not yet sufficient. The Department of Commerce’s Bureau of Economic 
Analysis, the Internal Revenue Service, and the US Stock and Exchange Commission have begun 
to plan the expansion of data.  In the EU, wider information on innovation has been collected 
through innovation survey, but it is still at an insufficient state.
○Setting up an advisory committee
   The advisory committee defined innovation as the design, invention, development, and/or the 
implementation of new and improved products, services, processes, systems, organizational 
structures, or business models, with the goal to create profit for enterprises and new value for 
customers. The committee drew up recommendations based on the current status of data collection.  
In addition, as there is currently limited knowledge of innovation, it is impossible to make a 
recommendation only on one measurement process, and therefore many processes are suggested.
Chapter 2: Guiding principles for innovation measurement
   The final goal of the recommendations is the development of measurements for innovation and 
its effects on the economy, in other words, the estimation of inputs and value added.  Currently, 
data collection for innovation measurement has not been done, and the existing data is fragmented.  
There is a need for governments, private enterprises, and researchers to collaborate and deepen 
their understanding of innovation measurement.  When going forward with such activities, the 
following principles should be noted:
-Data collection should be done in line with the enterprises’ own innovation evaluation method.
-The effect of laws and regulation have on innovation should be taken into consideration.
-Qualitative and subjective measurements are acceptable
-Innovation Measurement is continuously improved, and never in a fixed state.
-It should be able to be broken down into each level of group, enterprise, industry, regional, 
country, and international.
-When collecting new data, the trade-off between the cost and the return, the resources 
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available for collecting data and regulations should be taken into consideration.
Chapter 3: What the government needs to do
(1) The establishment of a stronger framework for the specification and measurement of innovation 
in the national economy
-Reorganizing the NIPAs (National Income and Product Accounts) and developing the 
measurement  of annual total factor productivity at industrial level (by combining the labor 
statistics with NIPAs)
-Create a supplemental innovation account (including R&D human resources, and intellectual 
property)
-Improvement of data concerning the service industry
-Improvement of measurements of intangibles, especially, intellectual property rights
(2) Besides this, the government should continually utilize existing government statistical data 
to promote the understanding of innovation and the possibility of a consistent estimate of 
innovation in GDP and growth accounts.
-Find relationships in existing data.
-Develop a more robust categorization method (categories of industries for domestic and 
foreign enterprises)
-Legal regulations for synchronizing and sharing data among government agencies
(3) Increasing data access
-Securing more access counts and clarity by tagging data.
-Creating a public file for promoting non-governmental research.
-Expanding access to classified data.
(4) Hold workshops and discuss about the promoters and obstacles of innovation.
(5) Secure an international harmonization by participating in international discussion on innovation 
measurement and analysis.
(6) Develop a national innovation index by data collection and analysis of promotional factor.
(7) Raise funding to implement the above recommendations.
Chapter 4: How the industries can contribute
(1) Implementing innovation measures at industrial and enterprise levels
-Set up an enterprise-level innovation measurement, and then compare it with existing 
methods.
-Measure the performance impacts and innovation within the enterprise.
-Develop the best practice for managing and measuring innovation.
(2)Participating in research activities, and supplying information to researchers.
-Participate in collaborative projects, to collect wide-range data.
-Publicize data using the XBRL format.
82
S C I E N C E  &  T E C H N O L O G Y  T R E N D S
Yasumasa WATANABE 
Director, the 3rd Policy-oriented Research Group
The Science and Technology Agency,
The Ministry of Education, Culture, Sports, Science and Technology,
Kobe University
In recent years, has taken part in industrial cooperation and technology transfer measures, and has 
been in-service since 2006.
Research area: Regional innovation, University start-ups and technology transfer, and innovation 
measurement.
(Original Japanese version: published in Aplil 2008)
Chapter 5:  Areas where research is necessary.
(1)Setting up an innovation outcome measurement methods and evaluating them
-Evaluating the feasibility and effectiveness measurement based on market share
-Evaluating the feasibility of innovation measurement intensity (commencing with foreign 
studies or pilot projects)
-Qualitative and quantitative analysis of the effects of promoters and obstacles of the 
innovation
(2) Identifying and obtaining the insufficiencies in innovation data
-Identifying data applicable to innovation measurement
-Evaluating the feasibility of collecting data on intellectual property transfers
-Performance evaluation of highly innovative enterprises
-Evaluating the effect of collaboration and the main reason to collaborate.
-Evaluating international innovation activities
-Identifying innovative enterprises by analyzing public data
-Analyzing the relationship between innovation and business dynamics by utilizing long-term 
data
-Analyzing the relationship between innovative performance and regulation environments.
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